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FOREWORD

This publication was prep‘a.r'ed under contract
by tﬁe UNITED STATES J'OINT HIBLICATIONS RE-
SEARCHE SERVICE, a federal government organi-
zation established to service tﬁe :tz;anslation
and research needs of the various government

departments.
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THE EXPERIMENTAL DETECTION OF THE MACH REFLECTION OF
DETONATION WAVES IN A SOLID BEXPLOSIVE MATERIAL

~US3R~

[Following is the trsnslation of an article by Ye, A,

Feoktistova tn Doklady Aadeii Nk SS97 (Precedings
of the Academy of 3niences of the USSR), Vol 136,
Ho 6, 1961, p 1325-132'?_}

These sxperiments were inspired by the work of G, M, Gaagel'man
(which will be describad later) dealing with the solution of the pro-
blem of a skew collision of detonation waves, The solution obtained
by him was not sccurate enough because the squation of state of the
detonation products was not acourate, and the solution of the problem
was not confined to the narrow region of the particular oollison
angles, the analytiocal solution of which can be two-digital, The ori-~
tical value of angle {4y vhich separates the regular and Mach refleo-
tion, was determined only in the regiom 40-44° (Fig, 1),

Fig. 1, Mach refleotion of the
detonation waves, The fronts;
1.1' zre of inclident waves; 2.2}
of reflected waves; and MN, of
Mach waves., The vegions: I, is
of undetonated material; II, III,
and IV, of the detonation pro-
duets just behind the front lines
of the inecidmt, reflected, and

Mach waves; MN! and NN' are lines

of tangential burast linea. é
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It was of interest, theraefore, to find out experimentally “the
third" Mach wave, to measurs its propsgation velocity, and to determins
the value of X ... Two kinds of experimerts were conducted,

'!‘rlhodnir prisns of varivus sises were used in the first aseries
of experiments, The prisus wers made of sclid explosive material,

Two plane detonation waves were applied simltanecusly to the side
facsts OB and OC of the priem (Fig. 2). Thus the prism angle 2 X is
also the sollision angle of the detonation waves at the aame time,

Fig, 2, Recording the ccliieion of

= y the detonation waves ocouring at 204
migle, 1) is sclid explosive materials

2) iz the organic glass [5rgglass /.

The detonation plans waves are marked

arbitrarily by arrows,
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A phetochronograph was used for reocording of the proceas, The
propagation of detonation on the plane for prism base EC was recorded,
The prism tup edge wus parallel te the direction of the detomation
process, The optiocsl system of ihe chronograph had a number of slits
perpendioular to the direction of the detonation process,

The prism base 3C vas coverad over with a thin plate of crganic
glass whioh reduced the durution of the recorded glow in each point of
the objsct due to tihe organic gless turbidity caused by the impact
wave, This reduoiion af the duration of glow made it possible to re-
cord the process on a large portion of the prism base without over-
lapping of the glow comirg through the slits,

The photoshronogrsa in Fig, 3 was obtained Yy the above method
and it show the irregulsr reflestion of detonation waves, The front
of the third detonation wave is deen cleariy on this phoiochronogranm,
The value of O op found in these experiments was 49°,

It wes noticed that the third wave cannot be observed in the
case of small prisms regardless of the value of X, Consequeuntly,
this wave originates in the depth of the prism and not at its top,
This, probably, is due to the initiation method (ignition), or to the
1imited sone of chemical reaction,

8inoce the point of origin of the third wawve in prism ie not
nown, the veloeity of its propagation, Dp, oould not be messured in

these experiments,




Fig. 3, Photochronogram of

the irregular reflection of
detonation waves
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'ﬁ y ? Fig. 4. Recording the siew
- I~ oollision of the propecated
detonation waves, 1) is the
-7 solid explosive materialj
,,‘J»-' - - 4F 2) is the organic glase,

In order to weassure Dp a series of another experiments were
undertaker. using s paralielepiped msde of explosive material (Fig. 4).
The detonation procssses in these experiments were initiasted at points
E and F, 7The propagation of the detonation vaves on plane EC was
recorded (similarly to the first series of experiments).

The line AD is th2 crossection of the Fig, 4 plane with the
plane of collision of two propagated detonstion waves. The collision
angle 2 <, which inareases with the spresding of the detomaticn pro~
cess from right to left, reaches its eritical value at a certain point
0, the point of origin of the third weve, On the basis of the ohrono-
grem it is possible to measure the time intarval between the meeting of
line BC of the third wave with point i and the meeting of the oros-
section of the fronts of inoidence waves with the same geometric point,

Comparing the two photochronograms obtairsd with parsllelepipeds
of various thiciknesses (Al'), the prupegation veloocity of the third
wave oan be determined on its path which is equal to the differemnce in
thickness of the oompared parallelepipeds, Velocities DT for seweral
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10llision angles were obtainad by this method,

The experimental results are given in Table 1., The velosity Dp
is expressed in units of the detomation of normal veloeity, The cal-
mlated values of Dr, wvhich wero obtained by G. M, Gandel'msn, are
fiven for reasons o comparisen. Their calonlation was based on the
;ritioal sagle wvulue (found expsrimentally), wiich vas equal to 49°,

é

Table 1

i__ Ilta';lh of m-;_iii degreses
‘ i

{ 44--53

e
13—57 5.7-4.2.5, €. 5A7.5 l 67,330 ; W3
j I ! i
.ﬂ 10019 : I N R T I S T
cale) T T BRRIC 10001, 1,004
. ‘ : :

A skevw collision of the impact waves in aluninum wvas investi-
rated in addition to the study of the skew oollision of the detomation
faves, These experiments were carried out with trihedral primms of
duminum, the height of vhich was 100 mx, Two plane detonstion waves
f the explosivs material were applied to the side fanets of the prism,
't vas established that the o for aluminum under the gzivon conditlons
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